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SUBJECT: Geotechnical Investigation — Stormwater Capture Project
RE: Orange Memorial Park
South San Francisco, California

Dear Mr. Dusenbury:

Cotton, Shires and Associates, Inc. (CSA) is pleased to provide Lotus Water with the
following report in which we describe the findings, conclusions and recommendations of our
geotechnical investigation for the proposed Storm Water Capture Project at the Orange
Memorial Park, located in South San Francisco, California. This investigation was performed in
accordance with our proposal to you dated October 24, 2017.

In this report, we characterize the geotechnical conditions surrounding and underlying
the two alternative sites and provide conclusions and recommendations regarding geotechnical
hazards, foundation type and design criteria, and site grading.

We appreciate the opportunity to have been of service to you on this project. If you have
any questions regarding this report, please feel free to contact us.

Sincerely,
COTTON, SHIRES AND ASSOCIATES, INC.

David T. Schrier
Principal Geotechnical Engineer
GE 2334

Andrew T. Mead
Senior Engineering Geologist
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EXECUTIVE SUMMARY

In this Executive Summary, we provide a summary of some of the most pertinent conclusions
and recommendations resulting from our Geotechnical Investigation performed for Lotus Water
for a storm water capture facility to be located in Orange Memorial Park in South San Francisco,
California. We understand that the proposed project consists of constructing an underground
capture facility either adjacent to, or below Colma Creek. In addition to the capture facility, the
structure could include trash racks and collectors, diversion pipes and possibly an infiltration
system. A more detailed discussion of our findings, conclusions and recommendations is

presented in the main body of this technical report.
Conclusions

. The proposed construction of a buried stormwater capture system at either the North
Parcel or the Ballfield is primarily constrained by liquefiable and densifiable, loose to

medium dense sands.

. The site will likely be subjected to very strong seismic ground shaking within the life of
the structure. The proposed stormwater capture sites are located approximately 2 miles
(3.2 kilometers) northeast of the mapped main trace of the San Andreas Fault. Peak

horizontal ground accelerations of up to 0.87g to 0.88g should be anticipated at the sites.

. The proposed stormwater capture sites are situated along a broad alluvial filled valley,
close to the bay margin, in an area characterized by level to gentle (0 to 10 degrees

inclination) natural topography.

. Groundwater was encountered at a depth of 25 feet below ground surface in the North
Parcel borings and 18 feet below ground surface in the Ballfield borings. However,

groundwater levels could be higher at other times and locations.

. We calculate that there is a high potential for seismically induced
liquefaction/densification of portions of the subsurface materials. We calculated
unmitigated potential liquefaction/densification induced ground surface settlements of
up to 5-3/4 inches at the North Parcel and 9 inches at the Ballfield. We also calculated up
to 1 inch and 2 inches of static load induced settlement at the North Parcel and Ballfield

sites, respectively.
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Recommendations

. To reduce the potential for adverse effects of differential foundation movement due to
liquefaction/densification, the stormwater capture system can be supported on a layer of
improved, overlapping deep soil mixed columns (DSM). Alternatively, the stormwater
capture structures can be supported on deep foundations such as auger cast piles (ACP)

or drilled displacement columns (DDC).

. Based on collected geotechnical data, site grading for the stormwater capture structures,
including excavating, should be within the capabilities of moderate excavation
equipment (i.e.,, dozer, backhoes, excavators and pile driving rigs). During the dry
season, temporary cut slopes of 2:1 (H:V) should be satisfactory (depending on
monitoring) for construction purposes. We are not anticipating that fill will be placed on

the site, except to backfill around the excavation.

. The final drawings and specifications should be reviewed and approved by a
representative of our firm to confirm that the recommendations of this report have been

incorporated into the design of the project.

. Earthwork construction activities should be observed and tested by a representative of
our firm to confirm that the recommendations of this report are incorporated into the
construction of the project and to address potential unanticipated soil conditions not

encountered during site investigation.
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GEOTECHNICAL INVESTIGATION
ORANGE MEMORIAL PARK STORMWATER CAPTURE PROJECT
South San Francisco, California

1.0 INTRODUCTION

1.1 Project Description

In this report, Cotton, Shires and Associates, Inc. (CSA) presents the results of our geotechnical
investigation for a stormwater capture facility to be located in Orange Memorial Park in South
San Francisco, California. We understand that the proposed project is for the City of South San
Francisco (City) and consists of constructing an underground stormwater capture facility either
adjacent to, or below Colma Creek. In addition to the capture facility, the structure will likely

include trash racks and collectors, diversion pipes and possibly an infiltration system.

We understand that presently several alternative sites are being considered including the North
Parcel, the South Parcel, the Ballfield, and an instream location. We further understand that the
North and South Parcels were previously occupied by greenhouses associated with a carnation
growing company. CSA’s scope of work was focused on investigating the subsurface conditions
at the North Parcel and the Ballfield sites (See Figure 1).

We also understand that stormwater capture systems (structures) are typically buried reinforced
concrete, prefabricated cells that are joined together in groups of four or more, and that
individual cells are 5.5- to 9-foot tall, 8-foot wide and 16-foot long, and bear on a layer of crushed
rock/aggregate (typically 12 to 21 inches thick) and isolated (sandwiched) with two layers of
filter fabric (Oldcastle Precast, Storm Capture). These structures can be capped with between
0.5 feet and 5 feet of soil cover, resulting in a total depth of excavation/improvement of 7 feet to
15.75 feet. We further understand that these storm capture structures are typically pre-fabricated
with either an open bottom for maximum infiltration, or a closed, slab-on-grade floor. While we
have not been provided with typical loading for the capture systems, we note that Oldcastle
Precast Storm Capture brochure indicates that soil bearing capacities above 1,999 psf do not

require special care.
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